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Method for the preparation of Therapeutic Non-Adhesive^ 
< ventilating Materials 



I, NoBUHiSA Kawacuchi, of Japanese 
nationalicy residing at 174, Sanya-cho Yoyogi, 
Shibuya-icu, Tokyo, Japan^ do hereby (fey la re 
the invention, for whidi I pray that a patent 
may be granted to me, and the method by 
which it is to be performed, to be particularly 
described in ancT by the following state^ 
ment:~ . 

The present invention rdates to de pre- 
-paration of therapeutic, non-adhesive ventilat- 
ing matseiials. 

The clinical treatment for wounded sur- 
faces of skin inclusive of the application of 
medicaments requires three essential condi- 
tions, that is good ventilation, good absorption 
to body fluids, e.g. blood and pus, and the 
- avoidance of physical damage. Unless these 
three conditions are fulfilled, it has been known 
that no favorable effect will result For in- 
stance, tin foils, which have a good non-adhe- 
sive effect, arc often used in grafting techniques 
though however having neither ventilating nor 
absorbing properties. Thus, tin foils have the 
disadvanta^ of retarding cure. 

The petroleum jeUy adopted by surgeons 
frequendy, though it has a strong watcr- 
rJpelling property, will not disturb Ac 
.ventilation, if used in a small quantity, not- 
withstanding that it is unsatisfactorily non- 
adhesive. If. it is used in a large quantity, the 
non-adhesive property will become good, while 
the ventilating property will be lost Some- 
times, unfavorable secondary action will occur 
to s wounded part Also its effat will be de- 
creased due to the contamination with other 
, medicines applied. 

The present invention relates to a method 
for the manufacture of therapeutic, non- 
adhesive, ventilating materials, charaaerized 
In that polysilozane coatings are formed and 
adhered on t he surfaces of tferapetltic and non* . 
adhfeave mateirials> in such a manner that tbeir 
venniani^ "propeny is not disturbed; that Is^' 
according to the method of the present inven- * 
tioi^ all the foregoing disadvantages can be 
eliminated in the ventilating materials. In 
[Price 4s. 6d.l 
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particular, an excellent therapeutic and good 
ventilating material can be provided, having 
an excellent absorptive property to a secre- 
tion, blood and pus and also being capable 
of being taken from die wountied portion 
without pain, by providing polysiloxane coat- 
ings on surfaces of porous gauzes for uss on 
wounded surfaces of skiit and -inner (ffgans, 
. winch are ulcerous. 

Further mofc, the raw material gauze used 
in the mctKbd of die present invention can 
resdst the chemical and physical process for 
forming polysiloxane coatings on the fibres 
forming said gauze: Any material can be used 
which is substantially unpoisonous^ whatever 
kind it may be or in whatever colour it may 
be coloured or not coloured. However, sa^lfr"^ 
fibres such as cotton or wool are inadequate^ I ^■'^^ 
because fibres are liable to drop and remain a5 
in wounded surfaces. However, the gauze ^ 
should be preferably symhetic resii^ sudi as 
Nylon, polyethylencterephthalate^ polyacrylo- 
mtr^ raybi^ cellulose acetate, and other 
cellulose esteis, rayon fibres of the type of 
polyvinyl alcohol derivative, wtoein the 
— OH radial in the molecule is partially sub- 
stituted with — H, — CHO, — O.CO.CH, 
etc; polyvinylformal type fibres ^.e. partially 
formalised polyvinyl alcohol) and viscose, or 
glass fabric The porous gau:^ also may be 
of woven or knitted fabric or hand-made 
Japanese paper, nyldn paper, glass fibre and 
the like, and further porous and ^ongy 
materials. 

The present invention may be applied to 
general surgical wound, hair-planting and 
grafting techniques, fire burns, etc and an 
cxcdlcnt non -adhesive property is found which 
ftiiyifp is h r ? snnriuluy at the woundcd por- 
.tiod to the mim TP' TP during the treatment and 
amultaneously .decreases the destzuctioo of 
granulation tissue duxiflg liealing and decreases 
tbs bleeding also to a. minimum, which ad- 
vantageously shortens the period of cure. 

Further, the pdysfloxanc used in the pro- 
cess of the present invention is a polymer 
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having a umt coosmicdon as Fcpiesented by ing ports, by a known method. If necftsary, it 43 
a formula: 



Rn Si 0,- (3^n^l) 



(wherein. R represents a hydrogen atoiiy or 
monovalent hydrocarbon radical^ paiticulaily 
alkyl or aryl radicals, such as methyl, ethyl, 
phenyl, cyclohcxyl, or vinyl, or their com- 
bi ned an d derivcdj^dicalgjj When polymer 



is applied uniformly onto fiben or porous 
sponges having numerous penetrating pores, 
alone -ather in the form of liquid or vapour 
or together with a non-poisonous catalyst or 
in -a solvent solution or m an emulsion as dis- 
pened in water or is the sprayed foim, wfaidi 
is heated, if necessary, in order to accdfiraic 
the chemial reaction at a temperature, such 
that can be resisted by the .fib:rs or sponges, 
but preferably at 90* to 200° C. However, 
accoixling to the present invention, neither the 



ieittdl^lffir on lEefiber to be treated or catalyst nor the h^^ating operation is essential 
together with a catalyst for making it infusible and what is required is a diemical reactio^ 
and insoluble, for instance, a heavy metal salt, (curing) of rendering the matcxial infusible 



such as an organic add' salt or halide (or 
oxyhalide) of zinc, tin, iron, cobalt, mangan- 
ese, or zirconium, inorganic bases, and organic 
peroxides, ammonia, alkab'es and organo- 
titanates, it becomes infusible and insoluble, 
particularly it becomes insolubb in water, ethyl 
alcohol, benzol, toluol, lower chlorinated 
hydrocarbons and dilute aqueous hydrogen 
peroxide Solution, its contact angle to water 
being not less than 90°. 

This material is mainly used for economic 
reason, in the form of an oily condensation 
produa (or a polymer) as represented by a 
formula: 



i 



(wherein R represents CH,-, CjH*- or QHj-, 
an oily condensation produa (or a polymsr) as 
represented by a formula : 



or their mixtures or copolymers. However, a 
combination of such substances as subsequently 
produces the above kinds of materials result- 
ing from hydrolysis and condensation reactions 
35 can of course be used with similar effects, 
provided that coatings of above-mentioned 
chemicals can be obtain':d thereby, said re-, 
action being as in the following: 



40 (wherein X represents a hydrolysablc radical; 

such as halogen, alkory, etc R, R* represents 
. . CH,.H,C.H„QH„etcO 

Ths foregoing material is applied, to fibers- 
or porous sponge's having numerous penetrac- 



msoiubTe. Such a chemical reaction can'pro- 
ceed evitt in the air, at ordinary tempera- 
• tures. In such a treatment, other synthetic 
resin liquids, for instance, urea-formaldehyde 
resin for treating fiben, mdanin re^, vinyl 
resin may also be used dierewith. Likewise, 
surface-active substances can be used 

Further, according to ths process of the 
present invention, 5ie reason for the Qon- 
sticking property has not been established at 
present, because the cure mechanism of a cut 
or wound has not sufficiently been clarified. 
Materials of high water repellent property, 
such as paraffin, fat and oil do not show a 
good result, when "iisid for the present pur- 
pose. This does not ssem to arise merely 
from the water repellent and non-adhesive 
propertrs thereof. The main cause seems 
rather to be due to an inactiveness, in a broad 
sense of polysiloxane in contact with a living 
body, to materials like enzymes, steroids or 
lipoids contained in a body, lliis inactive- 
ness is considered to be doubled by the water 
repellent property arising from the arrange- 
ment of hydros atoms on the surface of 
siloxane coatings. 

Examples of embodiment of the present in-: 
vendon will be described in the following. 
However, this invention is not rastricted by 
these examples. 

Example 1. 
An oily substance of methylhydrogenpoly- 
siloxane having trimethylsilane as an end 

^radical was admixed with dimechylpolysiloxane 
having also an. tnd radical of trimediylsilane 
and a viscosity at ordinary temperature of 100 
poises, so that; the molecular ratio Si H/Si 
(QI,)3 of said mixture was equal to 3.5/1;- 
10 parts of said mixed solution was' dispersed 
in 90 parts of chloroform and then 0.2 parts 
of tin octoate were added thereto. A hand- 
woven fa bric of glass fiber of approx. 7 mil 
thicjcness was dipped in said dispersed solu- 
tion and then squttzcd t o approx. !■% of 
ngn-volatiie inanSr (on d^ hzss) rei rf^ining 

. as absorbed . A specimen having been obtaineg' 
by. heating same for about 10 minutes at 145** 
C after ti& solvem wa? evaporated was 
applied to a wounded skin' surface after graft- 
ing. The non-sticking property thereof was . 
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. then testisd afrar a week. The spedmen could 
/ be peeled off without pain and a considerable 
' / quantity of Kquid containing blood secreted 
[ had been absorbed by the absorbing gauzs 
(roade of cotton) Pjacad on^t he.reizer se M 4g 
I of the specimen. iKe healing effect was cx- 
i iremely good. 

Furriicr a coating has been formed on the 
glas T" fiEer it self according to the above- 
menaone d metfaodT' which fibers are thct» 
woven iirto^a porous substance which can be 
used wiijfa similar effect. 

Example 2. 
A piftce of polyurethane sponge of approx. 
10 mm thickness having ao apparent specific 
gravity of 0.04 as well as perforations was 
sprayed with a 10%- benzcrf solution of methyl 
hydrogen siloxane oil having a viscosity .of 
about poises at ordinary temperature, on 
both sides tfaersof to such an extent that said 
solution would not penetrate into the inner 
layer portion of the sponge. After being dried, 
by air for about two hours, it was stood for 
10 minutes in a thermostatic furnace kep t at 
25^^J^02LCjcd cause the siloxane to" co-polymCTize. 
Such a spwige was pressed on a wounded 
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lortion after hair-planting and was peeled off 
-afKr one week. No adlision was found at 
the wounded portion, peeling could be cffeaed 
without pain, and the secreted liquid was well 
absorbed in the interior of thss sponge. 
Example 3. 
40 parts of oily methyl hydrogen polysilox- 
ane having a viscosity of approximately 0.5 
poises at ordinary temperatures were added to 
60 parts of toluol-soluble, semi-fluid and 
viscous dimethyl polysiloxane having a Wil- 
liams plasticity at 25° C. ^f approximately 50 
miL The Williams plasticity (ref. A-S.TJVl. 
1955, Part 6, page 950) was obtained by 
placing a fixed volume of sample between two 
discs, the lower one being fixed and the upper 
being movable vertically. 

The upper disc is loaded for a given time, 
and the clearance tetwecn the discs measured 
with a dial gauge. 

The material was dispersed in 400 parts of 
solvent naptha by means of a kneading 
machine. The Tnixtm-e is designated as liquid 
specimen A. 0.5 parts of benzoyl peroxide 
were added to 100 parts of A and the whole 
dissolved in 5 times its volume of pcrchlor- 
cthyiene. This was applied to a Japanese paper 
and heated at 120*> C for 4 minutes after dry- 
ing in air for 30 minutes. The resulting sped- 
men was fouiid to peel off extremely sanV 
faaorily whe-rttsed in skin surgery. • 
. Example 4. 
An emulsion comprising 100 parts of A, 
as described iii Example 3, .10 parts of zinc 
oaoate, 100 parts of trichlorethylene, 5 parts 
emulsifier and 210 parts water was made and 
a ny4on taffeta was treated widi the tiius cmul- 
.sified liquid, and thsreafter the spedmen was 
heaied at MO® C for 15 .minutes. Such a 



specimen proved to have an excellent non-. 
sticking property as well as an extraordinarily 
good penctrabality to secreting liquid, when the 
resulting specimen was used for a wounded 
surface of burnt skin. 70 
Example 5. 
70 parts oily substance which was obtained 
by cohydrolysing and condensing the substance 
comprising 7 mol % of trimetl^ chlorosilane 
and 93 mol 1% of methylhydrogendichloro- 75 
silane were emulsified together with 10 parts 
of such a mctbylphenyl polysiloxane as had 
a viscosity at ordinary temperatures of 150 
poises, 10 parts benzol and 10 parts of ethylene 
tetrachloride by virtue of 8 parts of lauryl 80 
alcohol sulfonate and 192 pans of water as 
emulsifying agent. 30 pans of the thus ob- 
tained emulsion was admixed with 100 parts 
methylolmelamine i«in for processing fibers 
and 300 parts water, in order to obtain a 85 
'liquid. ZiQc octoate emulsion containing 
approx. 4% .zinc was added to the thus 
obtained liquid and a doth of 3 mil thickness 
inade of polyester fibre was dipped in said 
Hquid, and then dried and thereafter heated 90 
at 160° C for 3 minutes to obtain a specimen. 
When such a specimen was applied to a burnt 
surfaxrc, it showed an cxceUent non-sticking 
property. Further, the present specimen 
showed no decrease of its non-sticking pro- 95 
pcity after being used once^ if it were washed 
witfa warm water and soap and then dried and 
reused after bemg sterilized at 120^ C with 
pressure steam. 

Example 6. XOO 
Acetate tricot knitted fabric was so treated 
with a liquid comprising about 7 parts oily 
diethyl polysiloxane of about 5 poises • 
viscosity at room temperature, 0.3 parts methyl 
vinyi pol^iloxane, 0.1 part tetrabutyi titahate* 105 
and 150 parts methylene chloride, that non- 
volatile matter attached to said doth was about 
3.75 '% based on the dried weight of the 
doth. Thus treated wet doth was dried at an 
ordinary temperature in air for 72 houn. When 1 10 
the resulting cloth was used on an opcrarion 
wound, an excellent nan-sriddng property was 
obtained. 

Example 7. 

A peljmrethane sponge 3 mm thickness 115 
having an apparent speafic gravity of 0.04, 
which absorbed moisture stSfiBcrently in a 
chamber of 100 %■ Relative Humidity, was 
allowed to stand in the vapour of methyl- 
* hydrogcndiethoxysilane, then said polyurethane 120 
sponge was withdrawn after 25 hours elapsed, 
and was heated at 120° C. for 20 minutes to 
obtain a' porous ^onge. When such a sponge 
was used for applying pressure in dermato- 
logical surgery, it shoirsd an excellent non- 125 
sticking property. 

Example 8. 
A glass fiber hand-woven fabric having a 
thickness -of approximatdy 7 miL which was 
sterilised at fint and then moistened, was 130 
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of dimethyl dicshlorsilane and methyl trichlor- 
suane m a molecular ratio of 2: 3, and was 
aPP^^tely 1 hour later and heated 
at zzu c for 4 hours. Aa cxceUeni non- 
sucfcing property was shown by . Ac thus 
obtamed spccimet^ when used for a sureical 
skin wound. 
WHAT I CLAIM IS :^ 

1. A method for the preparation of thera- 
peutic, non-adhesive ventilating materials, 
charaoensed in that an organo-polysiloxanc 
film IS caused to be secured on the surfaces of 
the ventilating material m such a manner diat 
the ventilating propeny thereof is not das- 
turbcd. 

2. A method as claimed in claim 1 wherein 
tile organosiJoxane is a polymer or condensa- 
non product having a unit construction repre- 
sented by R, Si O,^ wherein R repiesenc a 

2 

hydrogen atom or a monovalent hydrocarbon 

n<^, vinyl, or their combinsd and derived 
radicals, and whcrcm 3^n^l. 

3. A method as daimed m claims 1 and 
2 wherem said- ventilating materials arc: treated 
'witix a combination of organosiloxane and 



amide-type condensed resin or vinyi-iypc polv- 
merised resin. ^, 

4. A method as claimed in claims 1, 2 and 

3 wherein said organosiloxane coating is 
formed on the fibre before weaving, knitting, or 
other method of manufacture, such that a 
ventilating material may be obtained. 

5. A method as claimed in claims I, 2, and 

4 wherein the vcntilaring material is nylon, 
polyethylene-ierephthalate, polyacrylonitryi 
rayon, viscose, material madie from polyvinyl 
alcohol derivative fibres as hereinbefore 
described, cellulose acetate, polyurethane 
sponge, glass fabric, or Japanese hand-made 
paper. 

6. A method for the prqjaration of thera- 
peutic, noi^adhesive ventilating materials as 
claimed in claims 1, 4 and 5, wJierem the. 
vcnnlating material is coloured. 

7. Therapeutic, non-adhesive, ventilating 
materials prepared 'at accordance with any 
of the methods claimed hereinbefore. 

8. Therapeutic, non-adhesive, ventilating 
materials substantially as hereinbefore 
described. 

MARKS & CLERK, 
Chartered latent Agents, 
Agents for the Applicant(s). 
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« oj xAc ratent Office, 25, Southampum Buadings, London, W.C2. from which 
copiei may be obtained. 
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